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BEEF REPORT u 
EFFECT OF DIFFERENT GROUTH PATTERNS OW FEEDLOT 
PERFORMANCE AND CARCASS TRAITS OF MODERATELY 
LARGE FRAMED FEEDER CALVES 
1 2 3 
R. H. P r i t c h a r d  , D. H. Gee and M. A. Robbins 
Department o f  Animal and Range Sciences - 
CATTLE 88-6 
S m a r y  
Dry  mat ter  i n t a k e  o f  Charo la is  and Limousin s i r e d  crossbred s tee rs  was r e s t r i c t e d  t o  a l l o u  th ree  d i s t i n c t l y  
d i f f e r e n t  postweaning grouth pat terns .  Grouth pa t te rns  represented uere L L - - a l l o w  2.8 l b  ADG throughout the 
feeding period; LH--same as LL u n t i l  80% o f  s laughter  ueight,  then a l l o u  ad L ib i tum DMl; o r  HH--ad L ib i tum feed 
i n t a k e  throughout. Ad L i b i t u n  f e d  s teers  c o n s w d  23% more d r y  mat ter  (P<.001) had h igher  ADG (3.81 vs 
3.09 Lb/head/day; P<.01) than s teers  on r e s t r i c t e d  feed i n take  up  t o  80% o f  s laughter  weight. Feed e f f i c i e n c y  was 
s i m i l a r  regardless o f  feed ing r a t e  i n  t he  e a r l y  growth curve. Steers switched from r e s t r i c t e d  t o  ad L ib i tum feed 
i n take  e x h i b i t e d  compensatory gains (P<.01), wh i l e  DM1 d i d  no t  d i f f e r  from s tee rs  p rev ious l y  f e d  ad Libitum. 
While feeding program a f f e c t e d  cunu la t i ve  feed lo t  ADG and DM1 (P<.05) and days on feed, feed e f f i c i e n c y  and t o t a l  
d r y  mat ter  consumed uere no t  a f fec ted.  LL feeding r e s u l t e d  i n  Lower marb l ing scores and a Lower percentage choice 
grade i n  carcasses o f  s i m i l a r  weights. Grouth p a t t e r n  had no e f f e c t  on carcass composit ion est imated from 9-10-11 
r i b  s e c t i o n  uhen ad jus ted t o  a comnon carcass weight. 
(Key Words: Grouth Pat tern ,  Feedlot, Steers, Gain, E f f i c i ency ,  Carcass Composition.) 
I n t r o d u c t i o n  
Increased emphasis i s  be ing placed upon carcass s p e c i f i c a t i o n s  o f  f ed  c a t t l e .  As s p e c i f i c a t i o n s  become more 
def ined, i t  i s  apparent t h a t  consistency w i t h i n  a group o f  c a t t l e  w i l l  become important t o  t he  beef producer. 
Theore t i ca l l y ,  genet ic  s e l e c t i o n  i s  t he  t o o l  o f  f i r s t  choice f o r  improving consistency among carcass t r a i t s  f o r  
beef c a t t l e .  Unfor tunate ly ,  t he re  i s  on l y  l i m i t e d  s e l e c t i o n  c o n t r o l  a v a i l a b l e  f o r  f e e d l o t  operators.  Management 
techniques t h a t  w i l l  h e l p  minimize carcass v a r i a t i o n s  and h e l p  meet s p e c i f i c a t i o n s  w i l l  be va luab le  i n  t he  fu tu re .  
The t y p i c a l  ga in  curve f o r  f eed lo t  c a t t l e  invo lves very  r a p i d  gains du r ing  the  i n i t i a l  feed ing pe r iod  and 
very  poor gains and feed e f f i c i e n c i e s  i n  t he  Last weeks before  slaughter.  Rapid gains o f  growing ca lves are 
associated w i t h  excess subcutaneous f a t  depos i t ions uhen c a l o r i c  i n take  exceeds lean growth p o t e n t i a l .  La te r  i n  
t he  feed ing p e r i o d  h igh  d r y  mat ter  in takes can Lead t o  poor feed u t i l i z a t i o n  and have l e d  some researchers t o  
promote r e s t r i c t i n g  i n take  o f  f i n i s h i n g  c a t t l e  by 5 t o  8%. Both o f  these observat ions a re  o f  concern when we t r y  
t o  get  moderately Large framed c a t t l e  ready f o r  s laughter  a t  12 t o  14 months o f  age. Th is  s tudy was designed t o  
consider t he  e f f e c t s  o f  us ing c o n t r o l l e d  grouth ra tes  on the feed lo t  performance and carcass t r a i t s  o f  moderately 
Large framed crossbred s teers .  
Ma te r i a l s  and Methods 
Ninety  Charo la is  x Limousin cross s teer  calves (613 Lb) were used t o  eva luate  the  e f f e c t s  o f  growth p a t t e r n  
on feed lo t  p roduc t i on  e f f i c i e n c i e s  and carcass t r a i t s .  Calves a r r i v e d  i n  the feed lo t  4 t o  6 weeks p r i o r  t o  
i n i t i a t i n g  t h i s  study. Vaccines uere administered f o r  IBR, BVD, P I  H. sonnus and BRSV and ivermect in  was used 3' f o r  p a r a s i t e  con t ro l .  A co rn  s i l a g e  and cracked corn d i e t  conta in ing decoquinate was f e d  du r ing  the rece i v ing  
per iod.  
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Feed and water were withheld f o r  16 hours p r i o r  t o  determining i n i t i a l  weights. Ueight and breed cross were 
s t r a t i f i e d  i n  each o f  12 pens. Six pens contained 8 head and s i x  pens contained 7 head o f  steers. ALLotment of 
treatments t o  7 o r  8 head pens was random. Treatments included c o n t r o l l i n g  d r y  matter in take throughdut the 
feeding per iod t o  achieve a constant ADG o f  2.8 l b  (LL); c o n t r o l l i n g  d r y  matter in take a l lowing 2.8 Lb ADG u n t i l  
calves reach 80% of slaughter weight and then al lowing ad Libi tum feed intake (LH); o r  a l lowing ad Libi tum feed 
intake throughout the feeding per iod (HH). One comnon d i e t  was used (Table 1). For con t ro l led  growth treatments, 
d r y  matter intakes were adjusted at  28-day in te rva ls  t o  provide appropriate amounts of NEm and NEg f o r  2.8 Lb ADG. 
TABLE 1. COMPOSITION OF DIET USED FOR RESTRICTED AND 
AD LIBITUM INTAKE STEERS 
Formulated 
a 
Item Percentage - value 
Corn silage 20.00 
Whole shelled corn 23.55 
Whole high moisture corn 47.10 
Molasses 2.00 
Soybean meal, 44% 6.05 
CaC03 1.00 
Trace mineralized salt .30 
Crude protein 
NEm, Mcal/cwt 
NEg, Mcal/cwt 
a Dry matter basis. 
Slaughter weight was assigned a t  1170 Lb t o  provide 725 carcasses. Slaughter fo r  a l l  s teers on a treatment 
was scheduled f o r  the pro jected date that  f i n a l  weight would be reached. Feed and water were withheld f o r  
24 hours p r i o r  t o  obta in ing f i n a l  weights. Steers were slaughtered 24 hours a f t e r  f i n a l  weights were determined. 
Ca t t le  had access t o  feed and water between f i n a l  shrunk weight and slaughter. 
Carcass weights are hot carcass values. Rib f a t  and r i b  eye area were measured fo l lowing a 24-hour c h i l l .  
Marbling scores and percentage kidney, p e l v i c  and heart f a t  were assigned a t  t h i s  time by the federal grader 
working a t  the slaughter p lant .  Rfb sect ions were randomly selected from 16 carcasses i n  each treatment group f o r  
determinat ion of 9-10-11 r i b  composition. Whole r i b  sections were uniformly separated i n t o  9-10-11 r i b  port ions. 
Bone was removed and remaining s o f t  t i ssue  was chopped and blended i n t o  a homogenous sample f o r  chemical analysis. 
0 
Uater was considered weight Loss fo l lowing 48 hours dry ing a t  50 C i n  a vacuum oven. Pro te in  was Kjeldahl N 
content * 6.25. 
Feedlot data were analyzed as a completely random design experiment with pen representing the experiment 
u n i t .  Mean per head data were used f o r  pen analysis wi th  no adjustment made f o r  unequal head counts/pen. Carcass 
data were analyzed wi th  carcass representing the experimental un i t .  A L L  AOV and means separat ion tes ts  were 
accomplished using GLM procedures and Duncan's opt ion of SAS. 
Results and Discussion 
--
Ad l i b i t u m  fed steers consumed 23% more d r y  matter (Pc.001) during phase 1 than LL and LH steers (Table 2). 
Gains re f lec ted  DM1 dif ferences and were higher (Pc.01) f o r  HH steers. Mean F / G  dur ing phase 1 was 4.98 and was 
not a f fected by in take level .  Obviously, r e s t r i c t e d  intake steers were not f u l l .  I f  r e s t r i c t e d  feeding had 
contr ibuted t o  subacute d iges t i ve  or metabolic disorders, poorer feed e f f i c i e n c y  would be expected. Feed 
e f f i c i e n c y  was not a f fected and no evidence of acute d iges t i ve  upset occurred dur ing the study. HH steers were 
heavier (Pc.05) than r e s t r i c t e d  intake steers a t  the conclusion of phase 1. Gains o f  LH and LL s teers were higher 
than pro jected (2.8 vs 3.08 Lb/day). I n  par t ,  t h i s  may be because of the Long i n i e r v a l  (28 days) used i n  NE 
calculat ions. 
than pro jected (2.8 vs 3.08 lb/day). I n  part,  t h i s  may be because o f  the long i n t e r v a l  (28 days) used i n  NE 
calcu lat ions.  
TABLE 2 .  FEEDLOT PERFORMANCE OF STEERS FED AD LIBITUM OR 
RESTRICTED AMOUNTS OF A FINISHING DIET 
T r e a t m e n t  
P h a s e  1 
I n i t i a l  w e i g h t  
C ADGd 
DM1 
F/G 
P h a s e  2 
I n i  i a l  w e i g h t  
€i ADGc 
DMIa 
F/G 
C u m u l a t i v e  
I n i t i a l  w e i g h t  
a ADGd 
DM1 
F/G 
Days  o n  feed 
a T r e a t m e n t  e f f e c t  P < . 1 0 .  
T r e a t m e n t  e f f e c t  P < . 0 5 .  
C T r e a t m e n t  e f f e c t  P < . 0 1 .  
T r e a t m e n t  e f f e c t  P < . 0 0 1 .  
During phase 2 ,  LH steers were switched t o  ad l i b i t u m  in take and exhib i ted compensatory growth. Feed intake 
was s i m i l a r  f o r  LH and HH steers, but LH steers had higher ADG (P<.05) and Lower F/G (P<.05) than HH steers. LL 
steers consumed less feed than ad l i b i t u m  fed steers but gained s i m i l a r l y  t o  HH steers. Feed e f f i c i e n c y  during 
phase 2 was s i m i l a r  f o r  LL and LH steers i n  s p i t e  o f  di f ferences i n  D M I .  
Overal l  HH s teers had higher ADG (P<.05) than LL steers and consumed more d r y  matter d a i l y  (P<.05) than LL o r  
LH steers. Feed e f f i c i e n c y  tended t o  be poorer (P<.10) when steers were fed ad l i b i t u m  throughout the feeding 
period. I t  was intended tha t  steers would be slaughtered a t  a s i m i l a r  f i n a l  weight. Although f i n a l  weights 
d i f f e r  numerically, d i f ferences were not s ign i f i can t .  Days required t o  reach slaughter weight were 178, 163 and 
152 f o r  LL, LH and HH groups, respect ively. Total d ry  matter cons& whi le i n  the feedlot  d i d  not d i f f e r  between 
groups. 
Carcass weights averaged 705 l b  and were s i m i l a r  between groups. Dressing percent was a f fec ted  by feeding 
program being higher (P<.01) f o r  HH than LH and LL steers (Table 3). Rib f a t  tended t o  be (P<.10) th i cker  f o r  HH 
than LL carcasses and kidney pe lv i c  and heart f a t  was higher i n  HH carcasses. These increases i n  carcass f a t  may 
expla in  d i f ferences i n  dressing percent noted. Marbling scores were higher (P<.05) i n  HH than LL carcasses and 
percentage of carcasses grading choice was lower (P<.10) f o r  LL carcasses. The number of carcasses wi th  Srn t o  
+ 
Sm marbling scores was s i m i l a r  between groups. Fewer carcasses from r e s t r i c t e d  growth s teers had marbling scores 
of modest or greater.  More carcasses from the LL group had marbling scores Lower than Sm . Analysis of so f t  
t issue o f  the 9-10-11 r i b  sect ion ind icated no dif ferences i n  water o r  ether ext ract  content. P ro te in  content was 
lower (W.05) i n  HH than LH steers which would be consistent wi th  ind icat ions of external f a t .  However, when 
carcass weight was included as a covariate i n  the analysis of variance no d i f ferences i n  carcass composition 
a t t r i b u t a b l e  t o  feeding program were noted. B a r t l e t t l s  tes t  f o r  hornogeniety of variance ind icated v a r i a t i o n  was 
s i m i l a r  among treatment groups. This was in terpreted t o  ind icate that  feeding programs d i d  not  a l t e r  the 
un i fo rm i ty  o f  carcasses produced. 
TABLE 3. CARCASS TRAITS OF STEERS FED AD LIBITUM OR 
RESTRICTED AMOUNTS OF A FINISHING DIET 
Treatment group 
Carcass weight, 
Dressing percent ib 
Rib eye area, in 2 
Rib fat, in 
KPH, ag 
ae 
Marbling score 
Percent choice 
Carcass protein, b%bc 
Carcass water 
Carcass fat' %b% 
a o + 
b 3.3 - ~ 1 + ,  3.7 = ~ m - ,  4.0- S m ,  4.3 = Sm , 4.7 = ~ t - .  Least-square means corrected for carcass weight. 
C Estimated using 9-10-11 rib section as in Hankins and Howe. 
Treatment effect (P<. 10). 
e 
Treatment effect (P<.05). 
Treatment effect (P<. 01) . 
Treatment effect (P<.001). 
I n  t h i s  f a c i l i t y ,  r e s t r i c t i n g  intake of a high g ra in  d i e t  was an e f f e c t i v e  means o f  manipulating c a t t l e  
grouth rates. This too l  would a l low accurate target ing of marketing dates. Although grouth r e s t r i c t i o n  d i d  not 
a f f e c t  carcass composition, i t  appears that  r e s t r i c t e d  grouth i s  a primary factor  a f f e c t i n g  marbling scores. 
